SUMMARY One hundred consecutive patients (67 men, 33 women) aged from 15-55 with acute ischemic brain infarction verified by computed tomography and/or angiography and/or brain scanning were studied.
hypertension, diabetes, or migraine were also noted. Detailed information about alcohol consumption pre ceding the ischemic brain infarction was obtained from the patients themselves and/or from their relatives or friends. Five patients could not be interviewed because they were aphasic or moribund, but reliable data could be obtained from their relatives and friends.
The clinical examination included careful ausculta tion over the heart and vessels at cranial and cervical sites. A chest x-ray and electrocardiogram were per formed in all cases, but cardiologic consultation and echocardiogram were performed only if clinically im portant murmurs or a midsystolic click was detected suggesting mitral valve prolapse. Laboratory examina tions included hemoglobin, hematocrit, mean corpus cular volume, total and differential white cell count, platelet count, erythrocyte-sedimentation rate, serum electrolytes, cholesterol and triglycerides, fasting blood sugar, creatinine, transaminases and gammaglutamyl transpeptidase.
The term "ethanol-related infarction" is reserved here for cases in which the first symptoms of ischemic brain infarction were preceded within 24 hours by eth anol intoxication. All patients considered as having been intoxicated had consumed at least 80 g of abso lute ethanol within a few hours. By a heavy drinker we mean a person who consumes more than 5 drinks per day almost daily.
The results were compared with the findings of Finnish population studies. [8] [9] [10] [11] The chi-square test with Yates' correction was used in statistical comparisons if not otherwise stated.
Results
Ethanol intoxication preceded symptoms of isch emic brain infarction in 40 of the 100 patients studied. ethanol intoxication in the general Finnish population of the same age and sex. The percentage distribution of onset of brain infarc tion on different days was compared with the weekly rhythm of ethanol consumption in Finland. 9 Alcohol consumption on Fridays is almost double and on Satur days treble that on any other day of the week. Con sumption of alcohol on Friday is concentrated during the evening hours, but on Saturday, alcohol consump tion is more evenly distributed throughout the day. We hypothesized that if ethanol intoxication provokes ischemic brain infarction, then a greater number of infarctions would occur on Saturday and Sunday. Chisquare analysis 12 (the test with correction of continuity) was used in the evaluation of day of admission based on the assumption that admissions from Saturday to Sunday should have been only 2/7 of the total. Twen ty-one of the 40 patients with ethanol-related infarc tions were admitted on Saturday and Sunday (X 2 = 10.08, df = 1, p < 0.01). These cases clearly caused the peak occurrence of brain infarctions on Saturdays and Sundays, since the admission of the ethanol-unrelated cases took place rather evenly throughout the week (22 of 60 were admitted on Saturdays and Sun days X 2 = 1.55, df = I.N.S., fig. 2 ). The effect was more clearly seen, if all the patients having consumed alcoholic beverages during the 24 hours before they were stricken were included into the ethanol-related group. Since 18 patients reported less than six drinks, this group now comprised 58 patients. As a matter of fact, we do not know how small doses of ethanol may provoke brain infarction in susceptible individuals and some of the patients may also have underestimated their ethanol consumption. The fluctuation of these 58 ethanol-related cases across the week is shown in fig  ure 3 and their seasonal fluctuation in figure 4 . Unfor tunately, we do not have any reliable data to show the seasonal periods of heavy drinking and intoxication in Finland. But they may very well be the months show ing the peak occurrence of brain infarction. The incidence of various risk factors for ischemic brain infarction among the patients studied is shown in table 2. Transient cardiac arrhythmias were not ob served on admission in any of the patients, but heart disease was frequent among older patients. There were no cases with a mitral valve prolapse. Acute migraine attacks immediately preceded the onset of symptoms of brain infarction in 9 of the 24 patients who revealed migraine in their past history. Nineteen of our 100 patients with brain infarction were heavy drinkers, while the proportion of heavy drinkers in the general Finnish population of the same age and sex is 7%. Arterial hypertension was revealed in the past histo ry of 37 patients. Arterial hypertension was as com mon in women and one and a half times as common in men as arterial hypertension in the general Finnish population of the same age and sex. 10 There were no significant differences in the incidence of hypertension among ethanol-related (18 of 40) and ethanol-unrelat ed cases (19 of 60) or among heavy drinkers (9 of 19) and the other patients (28 of 81).
Migraine was revealed in the past history of 17 fe male and 7 male patients. Migraine was as common in men and one and a half times as common in women as The proportion of men to women was equal in the age group 15^40 (table 4), but in the age group 41-55 there was four times more men than women (X 2 = 10.12, df = 1, p < 0.01). These two age groups and sex were used as confounding variables in another analysis. Of the major risk factors (table 2) migraine was frequent among women and arterial hypertension among middle-aged men. Eleven and 6 women versus 1 and 6 men had migraine in the age groups 15-40 and 
Discussion
In 40% of our patients with ischemic brain infarction the onset of symptoms was preceded by ethanol intoxi cation. These results confirm our earlier observations that occasional ethanol intoxication is a risk factor for ischemic brain infarction in young adults.
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Further more, the results also demonstrate that ethanol intoxi cation increases the risk of brain infarction not only in young adults but also in middle-aged people. In 46% of the men and 27% of the women, the infarction was preceded by alcohol intoxication. These results sug gest that ethanol intoxication increases the risk of isch emic brain infarction 4-7 times for men and 6-15 times for women.
Not only occasional ethanol intoxication but also regular heavy drinking increased the risk of ischemic brain infarction as suggested by other authors.
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Our results suggest that heavy drinking increases the risk of brain infarction 2 times for men and 5 times for women.
Men were over-represented among the ethanol-re lated cases (78% of them); probably because they con sume 4/5 of all alcoholic beverages in Finland. 8 If occasional ethanol intoxication is a risk factor for isch emic brain infarction, Finnish male drinking habits could be one explanation why we have more men than women in our series.
We compared the percentage distribution of brain infarctions by days of the week with the weekly cycle of ethanol consumption in Finland. 9 Drinking to in toxication in Finland occurs in 65% of men and 39% of women for all drinking occasions. Drinking to in toxication refers only to a situation in which ethanol has been consumed to the point that estimated blood ethanol concentration exceeds one part per thou sand. 8 Occasional heavy drinking in Finland is concen trated during the weekend. 8, 9 Drinking to intoxication and ischemic brain infarction both concentrated on weekends.
The facts that ischemic brain infarction is preceded more often by ethanol intoxication than would be expected from the data obtained from Finnish popu lation studies, 89 the male preponderance and the weekly distributions of the ethanol-related and ethanol-unrelated infarctions all implicate the role of ethanol intoxication.
Smoking is associated with heavy drinking, 14 -15 but it is not generally regarded as a risk factor for brain infarction. Accordingly we found that smoking was more common among patients having ethanol-related brain infarction than among those whose brain infarc tion was not preceded by ethanol intoxication. It is interesting to note that both cigarette smoking and eth anol have been reported to increase blood viscos ity. 16 -
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In at least half of the cases, the first symptoms of brain infarction occurred while the patient was still intoxicated. This finding suggests that both ethanol intoxication itself, and the resultant hangover, may be precipitating factors in the onset of ethanol-related infarction.
There is evidence to suggest that the consumption of alcoholic beverages increases blood pressure. 18 No sig nificant difference was found between the incidence Of hypertension in the heavy drinkers and in the other patients, nor between ethanol-related cases and those whose brain infarction was not preceded by a bout of ethanol drinking. The results cannot, however, ex clude the possibility that increased blood pressure in duced by ethanol consumption may contribute to the onset of brain infarction. Also, female-associated risk factors such as migraine, use of oral contraceptives, pregnan cy and puerperium, which may in younger age groups balance the ethanol-induced risk in males, become less frequent in middle-aged women. In addition, the daily ethanol intoxication rate is lowest among middle-aged women. Thus, the overall significance of ethanol in toxication as a risk factor in middle-aged women is decreased. However, when ethanol intoxication does occur in middle-aged women, it seems to.be the high est risk factor for ischemic brain infarction in the pres ent series. Young men and middle-aged women share the common feature of a limited number of other risk factors for ischemic brain infarction as compared to other age and sex groups.
One may ask why ethanol intoxication as a possible risk factor for ischemic brain infarction has not been revealed earlier. Most countries lack detailed informa tion on the daily ethanol intoxication rates of different age and sex groups as Finland also did earlier. Without this data it is not possible to evaluate the role of ethanol intoxication as a risk factor. Moderate daily ethanol consumption is quite common in many industrialized countries and may be less risky, whereas in Finland occasional drinking for intoxication is quite common. Furthermore, Finns may have other factors that con tribute to early atherosclerosis as suggested by high morbidity and mortality from coronary heart disease in men of working age. 25 These factors may predispose Finns to the provoking effect of ethanol intoxication.
One may also ask the comparability of our patient and control data. Originally, we planned our study to be a case-control one. However, it was not possible to find proper controls among hospitalized patients be cause we did not know which emergent illnesses are a priori related (either positively or negatively) to occa sional ethanol intoxication or regular heavy drinking. Furthermore, hospital inpatients seem to comprise a larger proportion of alcoholics than the general popula tion 26 which also decreases the validity of case-controls from hospital inpatients.
We think that the Finnish population studies offer adequate reference data especially because Finland has a homogenous population of four and a half million people and the evidence points that drinking to intoxi cation is not much dependent on where people live in Finland. 8 Furthermore, both in our study and in the population studies the same criteria for acute ethanol intoxication and heavy drinking were used.
Finland is divided in central hospital districts which are responsible for the treatment of all patients living in the area. Accordingly, our department as a part of the University Central Hospital of Helsinki is responsible for the treatment of all neurological patients in our area which covers about one sixth of the whole population of Finland. Accordingly, there is no reason to believe that our stroke patients are not comparable to those of the whole country.
We also would like to stress that all patients with ethanol ingestion of unknown quantity (patients with aphasia, confusion, poor co-operation etc.) were con sidered to be ethanol-unrelated cases so that the weight of ethanol as a risk factor for ischemic brain infarction would not be overestimated under any circumstances. We do not know the amount of ethanol that may pro voke brain infarction. Some data suggest that even a few drinks may be dangerous to susceptible individ uals 27 and our observations support this concept. Fig  ure 3, for In conclusion, both occasional ethanol intoxication and regular heavy drinking are associated with in creased risk of ischemic brain infarction. It is unclear why ethanol increases the risk. In our patients the risk caused by ethanol was higher than that caused by arte rial hypertension or other classical risk factors. The increased risk exists in all the age groups studied, although the significance of the risk factor varies be tween different age and sex groups. The ethanol-induced risk was highest in middle-aged women and young men. 
